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WATCH ITS PERFORMANCE 
EVERYWHERE 



The Curtiss D-12 — All American Pursuit Engine 

Holds the World’s Records for Speed and for Altitude (without supercharger) 

SUCCESS BREEDS SUCCESS 

The following Organizations are installing the Curtiss P-12 in their ships : 

The Engineering Division, U. S. Air Service 

Naval Aircraft Factory 

Curtiss Aeroplane and Motor Corporation 

Boeing Airplane Company 

Fokker Company 

Glenn L. Martin Company 

Reliability, Economy, Light Weight, Small Frontal Area and Freedom 
from Vibration make this motor the inevitable choice of leading Aeronautical 
Engineers for their High Performance Planes. 


THE CURTISS AEROPLANE AND MOTOR CORPORATION 

GARDEN CITY, NEW YORK 
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Dayton IVright "Chummy" 


to Fly in Record 

/~VN the morning of September 22, 1922, Kenneth M. Lane 
of Dayton, who had never previously touched the 
controls of an airplane, took his first instruction flight with 
Walter E. Lees. 

That same afternoon, after only four hours instruction, 
Lees stepped out of the machine and Lane flew solo, executing 
all the maneuvers required in ordinary flight in very 
creditable style. 

This unprecedented feat was rendered possible and safe 
by reason of the extraordinary attributes of the type airplane 
used. Years of painstaking study and research have resulted, 
thru the perfection of the Dayton Wright “Chummy", in the 
production of an airplane so stable and so easy to fly that 
it is safe in the hands of any amateur sportsman. The ship 
really flies itself with hands off all controls. It is proof from 
"spins” - by far the greatest individual cause of serious 
accidents. 


DAYTON WRIGHT COMPANY 

DAYTON, OHIO 

"The Birthplace of the Airplane " 
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INTERNATIONAL AERO EXHIBITION 
GOTHENBURG, SWEDEN, 1923 

In connection with the 

JUBILEE EXHIBITION 


I LUG, 

GOTHENBURG, 
SWEDEN, 
19 2 3. 

July 20th - 


August 12th. 



INTERNATIONAL 
AERO EXHIBITION 
COTHENBURC.SWEDEN 

20™ JULY 1923 12™ AUG. 


I LUG, 

GOTHENBURG, 
SWEDEN, 
19 2 3. 

July 20th - 
August 12th. 


During the Aero Exhibition 
(August 4th — 12th) 

GREAT INTERNATIONAL FLYING CONTESTS 
FOR AEROPLANES AND FLYING BOATS 

will be held at Torslanda, the Aerodrome of Gothenburg. 


For all information apply to 

The Secretary, Aero Exhibition, postal and telegraphic address: 

ILUG, GOTHENBURG, SWEDEN, 

or to the 

ROYAL SWEDISH LEGATION, WASHINGTON, 
SWEDISH CONSULATE GENERAL, NEW YORK. 
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THOMAS -MORSE AIRCRAFT CORPORATION 

CONTRACTORS TO U S. GOVERNMENT 
ITHACA. ^3^|p|Sl§^ NEW YORK 
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LORE than 5000 Wright-built en- 
gines have been flown in U. S. Government 
and Commercial Service. 

During six years of steady use they have 
satisfied each succeeding demand for still 
greater reliability, durability and efficiency. 

Since the war, except for experimental 
development of new types, and the con- 
tinued use of surplus war stock, all new 
power plant production for Army and 
Navy service types have been Wright-built. 

The accomplishments of our engineering 
and production organizations have measured 
up to the original Wright achievement — 
the very art of flying. 



WRIGHT AERONAUTICAL CORPORATION 


L. D. Care 


Ladislas d'Orcy 
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The Aircraft Industry 


T HE most important problem for 1923, from the aero- 
nautical viewpoint, concerns the maintenance of an 
aircraft industry in the United States, Judging from the 
1922 record, unless a definite policy is adopted, there will be 
a situation created that will be a serious menace to the air 
defense of the nation. 

The year 1922 has placed this country in the forefront of 
the world’s aeronautical progress in engineering, construction 
and piloting. We have designed the airplanes. We have 
designed the engines. We have the pilots. But we are not 
likely to have much of anything unless the aircraft industry- 
can be placed on a basis of solidarity and permanence. 

We believe that much good will be derived from consider- 
ation of our general air policy as contrasted with that followed 
in certain European countries. 


A request was received recently from the Spanish govern- 
ment for participation in a competition in Madrid, the pur- 
pose of which was to provide the Spanish Air Force with 
a nucleus of equipment. American manufacturers considered 
bidding for some of this work and possibiy some of them 
would have done so, had it not been for a clause in the 
Spanish contract which required that all the equipment — ex- 
cept the demonstration plane and engine— be constructed 
within the kingdom. It was plainly the intent of the Spanish 
government to call upon the talent of the world and transplant 
as much as possible of it into a Spanish aircraft industry. 
This, from the Spanish viewpoint was admirable. 

The Australasian Trade Journal, issue of October, 1922, 
contained a significant commentary on the policy of the 
British Air Ministry which is definitely designed to strengthen 
and enlarge the British aircraft industry. The paper states: 
“England’s peril of invasion by enemy aircraft has recently 
become so palpable that even the most rabid advocate of 
‘National Economy 1 has had to listen to reason, with the result 
that orders have been placed for 500 new battleplanes.” After 
listing sixteen airplane firms “among whom orders will be 
divided” — the paper adds: “The taxpayers' money will be 
spent among firms who are not mere opportunists in the 


Contrasted with this policy of intense nationalism, we hear 
of our Air Service planning to send our most recent devel- 
opment in engines, the Curtiss D12, to a foreign designer to 
have him build a plane around it. 

In his inaugural address. President Harding urged the 
necessity for developing a civilian aircraft industry as quickly 
as possible, as thereby the burden of maintenance by Federal 
appropriation would be the sooner diminished. With this 
policy there appears to be general accord among the officers 
of the Army and Navy Air Services, as well as among the 
officials of the Post Office Department. The trouble is that 


procrastination has suffered unwise practices to persist until 
it may now be said that the American aircraft industry is 
confronted with a crisis. This crisis can be attributed to 
several definite causes, some of which seem only spectres of 
the past, but should nevertheless be considered at this time. 

First — Competitive Bidding. The civilian aircraft industry, 
ns recognized by the President and the Air Service chiefs, is 
one that is responsible in financial reserve, competent in pro- 
duction facilities and progressive in engineering. By the 

well-cqnipped and thoroughly responsible aircraft company 
which, because of its known performance in the past, is re- 
garded as an integral element in the administrations scheme 
of mobilization as recently outlined by Secretary Weeks, is 
compelled to compete in price with individual bidders who are 
lacking in financial reserve, responsibility or productive 
facilities and who therefore cannot be regarded as a sub- 
stantial element. Tire result has been manifest in the with- 
drawal from the aeronautical industry of important companies. 

Second — Government Competition. In the face of the ad- 
ministration’s declarations for a sound aircraft industry to 
relieve the government from burdens now borne, there is 
noted a continuing tendency toward government competition. 
Funds appropriated for the construction of equipment are 
constantly being used for maintenance of activity in govern- 
ment plants. While all the departments in harmony with the 
administration’s policy disclaim desire or intention to manu- 
facture aircraft, it is nevertheless a fact that such manu- 
facture or extensive or elaborate repair is going on, and forces 
are kept available for such work. With an over-night change 
of policy these forces could be made available for extensive 
aircraft construction work. The value of a federal check 
upon an established and powerful civilian industry is recog- 
nized, but in the case of aircraft, while the peacetime industry 
has not yet had an opportunity to become fully established, 
government competition operates unfairly and uneeonomically 
resulting in continued dwarfing of civilian enterprise. 

Third — Government Engineering. The practice of requiring 
constructors to build what is set before them has grown out 
of the policy of apportioning large sums for engineering de- 
velopment in government plants. The effect is not only seen 
in the maintenance of a civilian engineering staff by the gov- 
erment, but also in the encouragement of the belief that 
service aviation is sufficient unto itself, a belief exactly con- 
trary to the administration’s policy. 

All of the above combine to create a situation which is 
rapidly growing intolerable. The situation is inconsistent 
with national policy as expressed and reiterated by the Pres- 
ident, by the Secretaries of War and Navy and by the Chiefs 
of the Army and Navy Air Services. It can only result in 
forcing capital now invested in the exceedingly precarious 
aircraft industry to seek other channels, more profitable and 
better appreciated. 


The 2000 Mile Flight of the Army Fokker T2 

Official Report of Lieutenants Kelly and Macready 
On Flight from San Diego to Ft. Benjamin Harrison 


The attempted transcontinental non-stop flight, of Lieuts. 
Oakley G. Kelly and John A. Macready, Air Service, from 
Rockwell Field, San Diego, Calif, to Mitchel Field, Mineula, 
L. I. although it teas abruptly terminated at Schoen Field, 
Ft. Benjamin Harrison, lnd., some S00 miles short of their 
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Tenants Telly 1 and TuTcZTTTrthelL ZmauTbTfactTf 
not officially, a world's record for the longest distance flown 
without stop by a heavier-than-air craft. The story of this 
great performance is related in detail in the official report 

It will interest our readers to know that, far from being 
discouraged by their failure of making the coast -to-coast 
flight, the two pilots have requested the authority of the 
Chief ,of Air Service again to attempt the flight with the 
Army Fokker T2 which they used in the first attempt. It 
appears that this authority has been granted and that the flight 
will take place some time next spring. However, with the 
experience gained in their recent attempt, the two pilots are 
of the opinion that the most suitable direction for the next 
attempt would be from east to west . — editor. 

Ou landing from the endurance (light on Oct. G, it was 
hoped by the pilots that a second transcontinental attempt 
could be made within the ensuing few days, in order to take 
advantage of the moonlight then existing, but maintenance 
troubles and bad weather made this impossible. 

After Oct. 10 there was practically no moon. Had all 
weather conditions and winds been ideal, the pilots would have 
attempted flight during this period of total darkness, as the 
extreme cold weather was approaching. Flying would then 

start on short notice: in fact, two starts were anticipated 
during this time, and the airplane was brought out at night 
to the end of the runway with the expectation of a take-off 
in the morning, but later weather reports were unfavorable 
and it did not appear good judgment to leave under the bad 
conditions. 

Plotting Atmospheric Conditions 

Close cooperation with the Weather Bureau at San Diego 
was obtained throughout this period. Two reports were 
obtained from this source daily, both local and general, and 
when the weather appeared to be shaping itself toward the 
possibility of a start, a telegram was sent to the Chief of the 
Weather Bureau requesting daily forecast from Washington. 
These Washington forecasts arrived in the morning at 7 a. m. 
and in the evening about 8.30 p. m. A combination of the 
two forecast sources formed the basis for decision. 

Previous to Oet. 28 there was no period when all weather 
conditions were ideal, although sufficiently favorable at times 
to have warranted a start had moonlight prevailed. 

The moon became noticeable about Oct. 28, and from this 
date the forecasts were watched very closely. However, the 
weather at this period was extremely unfavorable throughout 
the entire route, making a start impracticable. 

When the transcontinental flight was first contemplated the 
prospective pilots had conferred with the Chief of the Weather 
Bureau at Washington to ascertain what simultaneous 
weather conditions might be expected over such a large area, 
receive information and data regarding the speed and direction 
of prevailing winds and get expert advice respecting the most 
logical point of start, whether on the East coast or on the 
West const. Weather maps over a period of years Showed an 


average wind velocity from west to east during the month 
of October at 22.5 m.p.h. Taking this fact into consideration, 
the Chief of the Weather Bureau unhesitatingly recommended 
that the start be made from the west coast and that the 
direction of the flight be toward the e: 

A practical study of weather condii 
of waiting in San Diego disclosed the raci mat a very im- 
portant feature had been overlooked. It was very true that 
an average wind velocity from west to east of 22.5 m.p.h. 
prevailed during the month of October, but other unfavorable 
elements were combined with this factor entirely obliterating 
its value as a beneficial agent. 

Winds blow in to fill up an area of low pressure and blow 
out from an area of high pressure, although the winds blow- 
ing out from a high pressure area are usually of comparative- 
ly low velocity. 

An area of low pressure is usually a storm center while 
an area of high pressure indicates good, clear weather. These 
areas usually drift with various deflections in a general 
direction from west to east. Strong winds of groat velocity 

wind for the transcontinental flight would be- one blowing into 
a storm and a head wind would occur with good, clear at- 
mosphere as a result of the high pressure. 

Winds blow in a counter clockwise direction about a low 
pressure area and in a clockwise direction about a high pres- 

After considerable investigation and study, it was deter- 
mined that the ideal condition was one where an extreme low 
pressure area with a tremendous draught behind it had drifted 
across the continent to a position in the vicinity of New 
England, with this drift still continuing to the east, another 
low pressure area to the northeast of the start of the flight 
and a high pressure area about midway between the two low 
pressure areas and to the south or below the route of the 

dition of wind direction similar to the cogs of n wheel, each 
area tending to wind the winds. 

Projected Line of Flight 2850 Miles 

destination. With a slightly favorable wind, in flying to the 
west a speed of 83 m.p.h. had been obtained with a gasoline 
consumption of 24 gal. per hour. The destination along the 
projected line of flight from San Diego to New York was 
2,850 miles. The T2 had capacity for 725 gal. of gasoline; 
30 hr. flight at 24 gal. per hour. At the speed attained in 
flying to the Pacific Coast, a distance of 2,490 miles was 
possible, 360 miles short of the necessary distance. 

The pilots expected to overcome this handicap by a greater 
gasoline saving and by the help of favorable winds. Had 
the 22.5 m.p.h. average wind velocity originally relied upon 
been in actual existence under the right conditions, no 
difficulty or question would have existed. The logic of waiting 
for favorable conditions is apparent. 

From Oct. 28 to Nov. 2 weather conditions were unsatis- 
factory, with indications that there would be no clearing along 
the route for a period of four or five days. 

A report from the Chief Forecaster at Washington on the 
morning of Oct. 2 stated -that weather conditions would not 
be propitious for a start within the next 36 hr. In the face 
of these reports it was not expected that a start would be 
made the morning of Oct. 3. 

On the night of Oct. 2 the San Diego Weather Forecaster, 
Doan Blake, brought his maps to the quarters of the pilots 
in the U. S. Grant Hotel. Indications were for reasonably 
favorable weather with favoring winds for practically the 
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from the Chief Forecaster at Washington, as follow's : 

“Weather conditions propitious for start Friday morning. 
Saturday conditions will be less favorable.” 

With the two forecasters agreeing on an almost ideal con- 
dition, there was no reason for delay. Lieutenant Macready, 
who was giving an address to the University Club of San 
Diego, was immediately notified by Lieutenant Kelly, who had 
received the reports, and final preparations for an early start 
the next morning were begun by the two pilots. It was 
necessary to gather men and get the huge plane out of the 
hangar at Rockwell Field in the intervening time between 
10 p. m. and daybreak, and check over the airplane and warm 
up the engine during the night. It was also necessary for the 
pilots to complete final arrangements, payment of bills, 
packing, etc., before leaving, making their time of retirement 
well after midnight. A call was left for 3.30 a. m., permitting 
approximately three hours’ sleep previous to the long trip. 

On arrival at Rockwell Field in darkness at 5 a. m., with 
food and equipment for the trip, it was found that the plane 
was on the line ready for the start. It was necessary to 
await sufficient light for the take-off. At 5.57 a. m. the take- 
off was made with Lieutenant Kelly, pilot. The total weight 
of the airplane was 10,850 lb., approximately 155 lb. more 
than had been carried on the previous flight. 

The Start 

The experience of the original start came in good stead at 
this time, as the airplane was flown for several miles out 
to sea in almost a straight course, turning only enough to 
avoid Point Lomn, and when it became necessary to swing 
back toward the coast the turn was very gradual, and without 
loss of flying speed. Two complete tarns around North 
Island were made, and the transcontinental non-stop flight 
from San Diego to New York commenced. 

The atmosphere was clear in contrast to the previous at- 
tempt. The T2 climbed better than lmd been anticipated. 
Temecula pass was negotiated without effort, as were also 
the higher mountains in the vicinity of San Jacinto and south 
of Banning, Calif. 

From an altitude of 3,000 ft. at Banning, the country 
slopes down to below sea level at Saltan Sea. The T2 passed 
the Saltan Sea at an elevation of approximately 2,000 ft. 
and instead of going on south through the Imperial Valley 
to Yuma, a cut-off was made at Niland in an easterly direction 
to the Colorado River, which was crossed and the course con- 
tinued to the Gila River. The Gila was partially followed, 
crossed diagonally, and in a short time the Southern Cali- 
fornia Railroad was picked up and followed. The pilots 
changed at the Colorado River. 

The proposed route would take the T2 from Rockwell 
Field to Banning, Calif., south to the lower end of the Saltan 
Sea, thence southeast to the Southern Pacific. R. R,, thence 
through Tucson, Ariz., to Doming, N. M.; northeast to 
Rincon. N. M.; north to Estancia, N. M.; thence to Santa 
Rose, N. M.; Tuenmcari. N. 51.; Dalhart, Tex.; Gaymon, 
Okla.; Wichita, Kans.; St. Louis, 5Io.; Terre Haute, Tnd.; 
Indianapolis, lnd.; Davton, Ohio; Columbus, Ohio; Pitts- 
burgh, Pa.; New York, N. Y., and Mitchel Field, Long Island. 
Certain deflections, which are hereafter noted, were made from 
this route to meet emergencies. 

Early Difficulties 

As the country aronnd Tucson was approached, it became 
a continuous struggle with the climb at practically the absolute 
cei'in" of the nirp'nne in order to cross over the high passes, 
mountains, and elevations, the passing of each obstacle being 
doubtful. The atmosphere was very rough and bumpy, with 
numerous air currents, which would raise the airplane’s hun- 
dred feet or more at a time, sometimes possibly two or three 
hundred, and then let it down quickly even though the same 
position or angle of climb of the airplane was maintained. 
It many times appeared that the T2 would not be able to 
get over these high areas, but apparently just as the summit 
was reached, one of the air currents coming over the high 
elevation would raise the airplane just enough to dear the top. 


For long periods the T2 was flown within 40 or 50 ft. of 
the surface of the ground, more altitude being impossible 
of attainment. This was especially noticeable in the large 
plain areas west of Deming, N. M., where a terrific wind 
from the south was blowing, causing the air to be extremely 
rough and bumpy. Flying under these conditions with such 
a large and heavy airplane was very fatiguing, ns much 
physical exertion was required. 

At Deming an elevation of approximately 5,200 ft. was 
attained. This was the highest that the airplane would go 
at this point, as the pilot flying the airplane (Lieutenant 
Macready) had been desirous of passing on to the relieving 
pilot as much altitude as possible, knowing that an elevation 
of 6,800 ft. would be encountered within the ensuing few 
hours. 

Change in Original Route 

Lieutenant Kelly took the controls after leaving Deming, 
and attempted to follow the original course over the high 
elevations to the left of the Rio Grande River; but after a 
half hour’s flight it was plainly seen that the airplane would 
run into the ground if a straight course was continued, so 
the pilot changed the route which had been previously planned, 
and attempted to fly up another valley considerably to the 
right. The valley carried the airplane over the deserted 
alkali dry lakes and the vast snow white salt marshes of New 
Mexico, and then over the Mai Pals, or ancient volcanic lava 
beds stretching beneath like a huge sheet covered with 
grotesque black tufts and masses for eighty or one hundred 
miles. This was a very strange and picturesque part of the 
flight. The airplane was flown close to the mysterious black 
looking volcanic craters. 

It appeared that the airplane could not gain altitude 
sufficient to get over the country ahead, yet as each gallon 
of gasoline was consumed a few more feet of elevation was 
possible, due to the lightening of the load, and although it 
remained in flight hardly above the tops of the low hills and 
buttes, yet the airplane kept on until the higher elevations 
near Tecelote, N. M. were reached, and was being flown at 
an altitude of approximately 150 ft. above the ground. Here 
the current of air in blowing over the divide probably effected 
the atmospheric conditions causing a down current into which 
the T2 went diring toward the ground at the stalling point, 
but with terrific ground speed due to the exceedingly high 
wind. The airplane missed the cactus and shrubbery by a 
small margin and was stalled over the surface not over twenty 
feet above the ground for considerable distance, the occupants 
momentarily expecting a crash. A large mound was barely 
missed, beside uneven places of the terrain before the T2 was 
unsteadily maneuvered to better conditions. The Transport 
was flown back down the slope for approximately ten miles 
in an attempt to gain altitude while gasoline was being con- 
sumed with a resultant lessening of weight. 

A second attempt was made in about 20 min. without suc- 
cess. It was necessary that at least 40 min. of gasoline be 
consumed hefore this high summit could be negotiated. When 
the required altitude was gained at a location approximately 
ten miles south of the divide, the T2 was flown across this 
high point, grazing the summit with about thirty feet to spare. 

Nightfall 

While gaining altitude through consumption of gasoline 
and resultant lessening of load, the sun had gone down. The 
summit was crossed at dusk. The night closed in very rapidly 
and location at this time was extremely difficult, as the moon 
had not come up and the sky was partially obscured by the 
clouds. An attempt was made to follow the railroad by flying 
over it and very close to the ground, but the track was soon 
lost in the darkness and for a period of at least one-lmlf 
hour the exact position was not known. 

If the pilots could reach Tucumcnri, N. M., the long night’s 
flight should be commenced from a known starting point and 
over comparatively good country. In a short time the lights 
of this small town appeared many miles to the right. Clouds 
began forming, but no great trouble was yet anticipated from 
these, although they partially obscured the moon, causing the 
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the railroad. 

Conditions at Night 

Pilots were again changed, Lieutenant Macready relieving 
Lieutenant Kelly. A terrific south wind, causing considerable 
drift, was blowing directly across the course. Weather con- 
ditions became extremely bad. The clouds became lower and 
lower, and finally were so near the surface of the ground that 
it became necessary to occasionally pass through them or fly 
very low to keep below them. Sometimes the flight was so 
low that care and watchfulness were required in order to 
avoid the possibility of hitting farm houses, trees and build- 
ings in the inky blackness of the night through inaccurate 
judgment of altitude, or an uncertain downward deflection 
of the line of flight. 

Although it was intended to fly directly above the railroad 
tracks and keep the course in this way, the railroad would 
become lost in the darkness, and for considerable periods the 
pilot would be flying entirely by compass, estimating the 
amount of drift as best he could. Then the strong headlights 
of a train would appear in the distance and aid in the ap- 
proximate re-location of the track. Thunder storms and 
lightning were on all sides and rain began falling, although 
this rain was not so heavy as to be a great barrier. The rain 
or heavy mist was annoying, as it made constant wiping of 
the goggles necessary. 

It was not the conditions that the pilots were actually in 
which caused anxiety, as it was the expected conditions. 
Because of the many storms on all sides, it was anticipated 
that at almost any moment the T2 would plunge into a 
drenching rain or deluge of water. This did not occur. 
Considering the extremely bad weather surrounding the path 
of flight, the T2 was very fortunate in not encountering less 
favorable situations. 

Tornado 

Reference to any newspaper of Nov. 5 will convey the in- 
formation that on Nov. 4, the night or early morning of the 
flight across Oklahoma or Kansas, a severe storm raged and 
a tornado swept over the same area traversed by the T2, 
causing a total of twelve lives lost and eighty people injured 
on this date and Nov. 5. From the standpoint of the weather- 
man this tornado was due to a low pressure area which ap- 
parently was of little importance but suddenly sprung into 
great prominence. The T2 missed the tornado, but received 
the surrounding bad weather. 

At Pratt, Kan., the railroad was intentionally left and it 
was necessary to fly a compass course for several hundred 
miles. The lights of Wichita, Kan., were seen approximately 
ten or twelve miles to the right, about 40 min. after leaving 
the railroad at Pratt. 

Firing by Compass 

Reliance was placed on the compass from this point onward 
through the night. The route was entirely flown by compass, 
even the groups of lights which had occasionally appeared on 
the ground to mark the position of small villages, and which 
afforded a slight means of checking the course, having dis- 
appeared. The people of Kansas and Oklahoma apparently 
retire early, and no lights appear after ten or eleven o’clock. 
There were no large towns along the path of flight. For long 
stretches of thirty or forty minutes' flight, no lights of any 
description would appear. Occasionally the clouds would 
open up enough for a little light to come through. Then the 
section lines of the fields and roads would be dimly dcsccrned 

These section lines were invaluable aids to the pilots, as they 
afforded a means of cheeking the compass along the lines 
running east and west. There was a cross wind approaching 
the proportions of a gale, causing considerable drift, the 
amount of which could only lie ascertained at night by the 
occasional dim view of the known lines of direction. The 
exact amount of drift was attained through use of the section 
lines and the course flown accordingly at night after leaving 
the railroad. The T2 would be flown or “crabbed” along 
an east and west line and the approximate amount of drift 


estimated by reading the compass when the jilane was actually 
traveling in a due east direction. 

The maps were laid off according to scale in ten-mile dis- 
tances along the intended course. The time was constantly 
being checked between known points on the ground. Although 
long stretches were flown without lights appearing, the com- 
pass course with the drift considered, was estimated so that 
it came approximately along the intended points and these 
points could he checked on the map by the lights. The time 
of approach and probable position of a town of sufficient 
size to have some street lights would be estimated and this 
object looked for when according to the map its location was 
approached. Its position would not always be found where 
expected, but would be close enough so that by using average 
judgment the group of lights could be designated as the town 
indicated on the map. 

The general line of flight was toward a point on the 
Missouri River above its junction with the Mississippi. It 
was expected that the Missouri River could be picked up during 
the night at a point north of St. Louis. If doubt existed 
regarding location, it could be followed in a general direction 
to check the course at St. Louis. It happened, however, that 
the Missouri River was reached at the intended point. Wien 
the lights of St. Louis later appeared, they could be definitely 
recognized. 

The pilots changed at the Missouri River, Lieutenant Kelly 
tnking the controls. 

Signs of Daybreak 

Darkness still existed when the lights of St. Louis were 
passed, the first signs of daybreak showing in the east shortly 
after. It was a very welcome sight to the occupants of the 
airplane to see the outline of the horizon begin to appear, 
and when daybreak approached it was the thought of both 
that practically all troubles from the long trip were over, as 
the tremendous original weight of the airplane was gone, 
flying was comparatively easy, the storms had been passed 
through, the black night was over, and the pilots were in a 
country well known to both, and over which they had flown 
many times. Eleven and one-half hours had been spent in 
darkness. 

The T2 passed through parts of six states during darkness— 
New Mexico, Texas, Oklahoma, Kansas, Missouri and Illinois. 

A Cracked Cylinder Jacket 

A short distance beyond Terre Haute, Lieutenant Kelly sent 
back a note to the effect that a forced landing seemed probable 
because of the rapidly decreasing water supply due to a 
cracked cylinder jacket on the engine. 

Pilots were changed at this point. The relief pilot im- 
mediately observed when taking the front control scat that 
conditions wore extremely bad, that the water was shooting 
from both sides of the engine in small streams and that this 
loss must be very great. The first cracked cylinder hod been 
observed about four hundred miles from San Diego. It was 
not deemed of great importance at that time although it was 
watched very closely. The loss of water from this one 
cracked cylinder was not sufficient to have brought the ship 
to the ground before reaching New York, but the other cy- 
linders which had gone in combination with this original one 
caused a loss of water so great that it was almost immediately 
seen that a forced landing would be necessary, as this loss 
was constantly increasing in volume. 

Overheating of Engine 

About 50 miles from Indianapolis the temperature began to 
rise very rapidly and the pilot turned back on the course to a 
Held which had previously been observed with the intention 
of landing. It did not seem possible to continue onward. 
Lieutenant Kelly, however, who was in the rear, poured the 
coffee, consomme or broth and all other liquids into the radia- 
tor, and with this additional volume of liquid the airplane 
could be flown to Indianapolis Speedway, where it was in- 
tended to land. 

On arriving at the Speedway it was estimated that the flight 
could be continued to Fort Benjamin Harrison, a military 
post where far greater facilities could be obtained. When 
over the speedway the altitude of the plane was approximately 
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3,000 ft. While flying over Indianapolis to Fort Benjamin 
Harrison the engine again began to heat very rapidly, a tem- 
perature of 110 deg. being reached. It was necessary to 
throttle down in order not to heat the engine excessively. 
The airplane was partially flown and glided to the Fort. 
A turn was made around the field to get the proper position 
to glide in for a landing. The engine power was practically 
gone, and the r.p.m. was very low. The airplane was flown 
almost to the edge of the field.” When the throttle was pulled 
back the propeller stopped, frozen tight by the heat of the 
engine. 

A good landing was made in the center of the field. The 
pilots immediately jumped from the plane in order to avoid 
the danger of fire which seemed slightly probable, as a dense 
cloud of white smoke was pouring from the engine. A Dodge 
touring car rushed out from Fort Benjamin Harrison with 
fire extinguishers, as the airplane appeared to be on fire. 

The Commanding Officer of McCook Field was immediately 
notified by telephone, and the respects of the two pilots paid 
to the Commanding General of the Fifth Corps Area. A 
DH4B airplane was obtained from the Air Unit of the Fifth 
Corps Area and flown by Lieutenants Kelly and Macready 
to McCook Field. 

One hundred and thirty-five gallons of gasoline remained 
in the tank when the plane was landed. It is very doubtful 
whether the T2 would have reached Mitchel with this supply 
of gasoline. It was the intention of the pilots carefully, to 
estimate the greatest possible distance that could be flown 
and land either at Richmond Field, Staten Island, or at Wash- 
ington, D. C., if the gasoline supply proved insufficient to 
reach Mitchel Field, L. I. 


The food carried on the trip consisted of a box of beef, 
sandwiches, a half gallon Thermos bottle of strong hot beef 
broth or consomme, and a half gallon thermos bottle of very 
strong hot coffee. The broth and sandwiches were used to 
provide strength and sustain, and the strong coffee as a stimu- 


lant to keep the pilots awake. Before taking the controls, 
the pilot would drink some hot broth, eat a sandwich and 
swallow several draughts of the strong coffee, after which he 
felt in very good shape for the ensuing six hours or more 
at the wheel. 

The Mechanics 

Of slightly less importance to the work of the pilots was the 
work of the two mechanics, Charles Dworack and Clyde Reitz. 
These men put the T2 in the best possible condition for the 
flight and made many valuable original suggestions which 
were put to practical use. Their hearts were in the work, 
and the success of the attempt and the safety of the pilots 
was of as much concern to them as to any one interested. 

The Commanding Officer and Officers of Rockwell Field did 
everything possible to insure the success of the enterprise. 
Their interest was entirely unselfish and sincere, and is deeply 
appreciated by the two pilots. 

Physical Condition 

Although naturally very tired toward the finish of the flight, 
neither pilot was in bad shape physically, all faculties, 
physical and mental, functioning normally through the entire 
period. The physical and mental strain of the transcon- 
tinental non-stop flight was far greater than that of the en- 
durance flight, although the endurance flight was of much 
longer duration. The question of physical fatigue was the 
only factor to be considered in the endurance flight— the fact 
of flying 35 hr. without rest or sleep. There was no danger 
to be considered, and the mind was relaxed and at ease. 

The non-stop flight was filled with continual danger and 
uncertainty. The brain must constantly be wide awake and 
alert. There was considerable nervous strain and anxiety 
which in itself was very tiring, and which, when combined 
with the actual muscular exertion of handling the big plane 
under the adverse weather conditions encountered, made the 
amount of fatigue considerable. 


The Next Pulitzer Trophy Race 

At a recent meeting of the contest committee of the National 
Aeronautic Association in Washington the details of next 
year’s Pulitzer Cup race were discussed. Comdr. Jerome 
Hnnsnker, U.S.N., Bureau of Aeronautics, told the committee 
that in tests in England it had been established that the human 
system cannot withstand the strain of a turn in which the 

caused bv the heart action being insufficient to force the blood 
to the brain when this great force has been experienced. 

Inasmuch ns a violent turn of 90 deg. at a speed of ap- 
proximately 200 m.p.h. causes a centrifugal force of approx- 
imately three times gravity, it was felt that the danger line 
was being approached to such an extent that a double pvlon 
turn was essential for the safety of the pilot. Therefore, it 
was decided that the distance and pylon arrangement of the 
course for next year's race should be a total length of 200 
kilometers, with four laps around a 50-kilometcr equilateral 
triangle, using two pylons at the turns instead of one, assuring 
a wide turn. 

It was also decided to have a sing'c basis tor the minimum 
factor of safety for monoplanes and biplanes, and seven and 
a half was decided as a satisfactory factor of safety for all 
parts of the planes. 

The maximum landing speed, after due consideration, was 
decided upon at 75 m.p.h. limit, being the same that was used 
at the 1922 Pulitzer races. However, the minimum high speed 
under which a plane could enter the race was increased to 
175 m.p.h. 

A restriction was placed on the contestants, in that they 
must retain the Innding gears originally used. While re- 
tractable landing gears will be allowed, no contestant will he 
permitted to drop his landing gear after once tnking the air. 
^After the experiences at Omaha in 1921 and at Detroit in 


that the courses to be flown should be over water if possible. 

The Navy was represented at the meeting by Comdr. J. C. 
Ilunsnker and Comdr. M. A. Mitscher, the Marine Corps 
Aviation Section by Col. T. C. Turner, and the Army Air 
Service by Maj. Horace M. Hicknm, Maj. H. A. Dargue, Maj. 
I. A. Rader, Capt. St. Clair Streett, Lieut. A. J. Maitland 
(winner of the second Pulitzer race at Detroit), and Lieut. 
T. J. Koenig. 

While the location of the contest for the Pulitzer Cup race 
for 1923 has not been decided upon, a sub-committee was 
appointed to view localities considered desirable to conduct 

with the National -Aeronautic Association committee. * 


St. Louis Wants 1923 Air Races 
Maj. Howard F. Wehrle, Vice-President of the Air Ter- 
minal Association of Kansas City, Mo., and a Governor of 
the National Aeronautic Association, was a guest at a dinner 
tendered two weeks ago by the St. Louis committee seeking 
to obtain the 1923 National Air Races. At the meeting of 
the N.A.A. governors in New York Jan. 15, Major Wehrle 
will make a report on facilities and preparations for the pro- 
posed meet at St. Louis. 


Fifth Aviators’ Ball 

The Fifth Annual Aviators’ Ball will take place on Wed- 
nesday, Jan. 3, 1923, at the Hotel Astor, under the chair- 
manship of Laurence Latouretto Driggs. The ball is given 
for the benefit of the New York Flving Corps. Address 
Aviators’ Ball Committee, 8 W. 40th St., New York. 


Aeromarine High Efficiency Wing Curve 

As Applied to U. S. Model WM Mail Airplane 
By Paul G. Zimmermann, M.E. 

Engineer in Charge, Airplane Division, Aeromarine Plane & Motor Co. 



Skeleton of the Aeromarine iring built for the WU mail 
airplane 





estimates may not l>o entirely correct, but the percentage of 
change indicated has since "been proven to be very nearly 


accurate. 

A proposal for the construction of a set of panels, which 
won'd give the results ns outlined, was submitted to the Air 
Mail Service. Thus was accepted and it was decided to in- 
corporate these wings on the -Model WM mail plane at that 
time under construction. This plane, which was designed and 
built by Capt. J. E. Whitbeck of that service, consisted of 
a DH fuselage, remodeled to a 40 cu. ft. mail carrying ca- 
pacity, which would allow a mail load of about 800 lb. to be 
carried. The increased capacity was added to the bottom of 

The addition of this bellv undoubtedly materially increased 
the resistance of the fuselage. However, the first tests of 
the combination, which were performed in the spring of 1922, 
indicated the high speed had not been materially decreased. 
It was found that the maneuvering oualities of the airplane 
in the air were not great'}’ changed with the variation of load 
from 200 to 800 lb. The zooming power seemed to be some- 
what less than the DII4, while the low speed was materially 
decreased. 
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It was also found that, in order to obtain the best per- 
formance in climb from the plane, the angle of incidence 
would hove to be much greater than is usual on the standard 
DH4 mail ship, while to obtain the lowest speed in landing 
and take off n greater ang'e was needed than it was possible 
to obtain with the first installation. The angle of the wings 
on the fuselage was, therefore, changed from l'/e deg. to 3 
deg., which materially aided in reducing tho low speed and 
take off. The time of take-off was 11 sec. on this plane, 
while a DIM takes off in 9 sec., but the run was much shorter 
in the case of the former. 

After the preliminary tests trips between New York and 
Cleveland with an 800 lb. load were made. In five trips of 
this ship the cruising speed was found to be 9G.34 m.p.h. 
while a regular DIM flying on the same days, and carrying 
400 lb. of load, cruised at an average speed of 97.8 m.p.h. 
The top speed when carrying 800 lb. mail load, as indicated 
by electrically timed tests, was 115.3 m.p.h., the motor run- 
ning at 1725 r.p.m. with the regular club propeller 9 ft. 2 in. 
in diameter and 7 ft. 6 in. pitch. 

The ship has been flown for twenty minutes at 1075 r.p.m. 
with the airspeed indicator showing 08 m.p.h. without losing 
altitude and having fair mnneuvernbi'ity at all times. The 
climb shows 800 tt. the first minute and 5150 it. in 10 min., 
as compared with 1000 ft. the first minute and 0500 ft. in 
10 min. for a regular DIM mail plane. On one trip to Wash- 
ington a sand load of 1032 lb. was carried and the per- 
formance of the ship was considered very good even with 
this load. Since these figures have been obtained streamline 
wires have been added and a high speed of over 118 m.p.h. 
obtained. Other tests with the machine so equipped have not 
been completed. 





Dayton-lVright "Chummy" (110 hp. LeRhSne) — a two-seater 
side by side training plane which proves popular with 
students and instructor s alike 


New Type of Flying Control Proves Successful 

Demonstration of the Loening Lateral Pressure Equalizer 


Successful tests of new type of transverse airplane control, 
the invention of Grover C. Loening, the aircraft constructor, 
recently took place over the East River off 31st Street, where 
the factory of the Loening Aeronautical Engineering Corp. 
is located. The tests were made with a Loening monoplane 
air yacht owned by Harold S. Vanderbilt and piloted by S. W. 
Cogswell, Mr. Vanderbilt’s pilot. 

The new invention, which is called a lateral “pressure 
equalizer”, is mounted on the extreme tip of each wing and 
departs radically in its effect from the fundamental principles 
of lateral control as used in the Wright and Curtiss types. 
Previously used systems for lateral control on wings have 
always mounted the movable surface or aileron on the trailing 
edge of the wing, fastened bock of the rear spar of the wing. 



to Harold S. Vanderbilt’s Loening air yacht 

The competition in the recent air races at Detroit, however, 
where monoplanes made speeds of over 190 m.p.h., even 
though not streamlined as well as the biplane racing machines, 
proved that the old type of control of the monoplanes with 
an aileron at (lie rear of the wings became increasingly in- 
effective with high speed. This feature was studied by many 
experts and it was found that the tendency of the old type 
of lateral control was to put twisting stresses on the wing, 
which neutralized the controlling power of *hc ailerons in 
such a way as to make the machine stiff on tho controls. 

The pressure equalizer invented by Mr. Loening has been 
found to do away with this effect because the movable surface 
used to obtain more lift on one side than the other, is placed 
entirely in front of the center of the wing, so that the effect 
of this increased pressure, by tending to twist the wing, causes 
the twisting stress to be completely reversed in favor of tho 
lateral control instead of against it. The operation of the 
movable pressure equalizer tending lo lift one side of the 
wing causes the angle of incidence of that side of the wing 
to increase, thus still further amplifying the controlling 
power and completely equalizing the twisting stresses induced 
by Hie old type of control. 

The contraction of the now device is quite simple, in that 
a small section of the leading edge of the wing is extended 
out beyond the tip to which is hinged the pressure equalizing 
flap, which is controlled, Hirough cables and level’s, by the 
pilot. 

Mr. Loening claims that the new device is so effective that 
the use of the trailing edge aileron now universal on all air- 
planes may be eliminated entirely and much more controlling 
power obtained with the new device with one-qnarter of the 
area of moveable surface, and with a great reduction in the 


power the pilot needs to apply to his control stick. He 
believes the new device again emphasizes the qualities of 
the monoplane in comparison to other types of machines in 
that it is now possible to preserve its lightness and simplicity 
without any sacrifice of control whatsoever, and to obtain 
to the best advantage the superiority in speed and climbing 

The new control can be applied to biplanes and other types 
of machines but is most valuable for monoplanes due to the 
depth of chord of their wings. 

The actual tests ot the pressure equalizer were particularly 
interesting as the weather consisted of high Northwesterly 
winds blowing across the river, and full of violent and dis- 
turbed wind puffs. Ordinarily, flying so near the city under 
these conditions, with the additional necessity of the seaplane 
having to take the air from the river across the wind, would 
have been considered quite impractical and dangerous. How- 
ever, equipped with the new control, the ship was found so 
responsive in overcoming wind puffs that flying under these 
conditions was entirely safe. 


Aircraft Radio Development 

The annual report of Maj. Gen. George O. Squier, Chief 
Signal Officer of the Army contains the following reference 
to aircraft radio development during the past year: 

For the Air Service two 100 mile rango telephone and 
telegraph sets were especially developed; one for largo air- 
planes like the Martin Bombers and the other for use at 
ground or base stations. The ground station apparatus uses 
two 250 watt tubes in place of ten 50 watt tubes. Since the 
end of the fiscal year contracts for the development of both 
these designs have been let to commercial electrical companies 
for completion. The perfection of a 5 mile range set for 
inter-plane communication employing the Armstrong receiving 
system and intended to be used on pursuit planes in forma- 
tion flying, has also been placed in Hie hands of manufac- 
turers, due to lack of Signal Corps personnel. 

Contracts have been awarded for the production of a number 
of new airplane radio sets with a 30 mile range, using two 
50 watt tubes. The apparatus is split up into several units 
which are distributed in the plane and controlled from the 
dash board by the pilot. Work on a radio telephone mule 
pack for use in mountain artillery was also underway but 
uncompleted at tho close of the fiscal year. Considerable 
progress in the design and testing of a radio telephone set 
for use in Army tanks was accomplished. The development 
and test of a five station inter-phone set for use in the Martin 
Bombers was also progressing well. 

Other developments included work on a field telephone re- 
peater for use in coupling line and radio communication, 
especially in balloon communication; the perfection of a 
direction finder for the Const Artillery Corps, and tests with 
the resonance nave coil antenna for the elminntion of static, 
revealed that where largo antenna cannot be reerected, and 
on portable sets, this apparatus may be of great advantage. 


Austria May Build Aircraft 

The restriction in the Treaty of St. Germain, which pre- 
vented Austria from manufacturing and owning airplanes, 
has now been rescinded. However, as permission at the 
present time is granted only for aircraft of a nonmilitary 
nature and as the Powers have stipulated the right to control 
Austrian activities along the line of aircraft construction, 
the size and capacity will naturally bo limited. Austrian 
government control will be conducted by the ministry of rail- 




The Past Year and American Aviation 


Chronology of 1922 Prepared by Aeronautical Chamber 
of Commerce Gives Outstanding Aviation Achievements 


During the past twelve months the United States took the 
lead in practically ever}' phase of aeronautics, American 
pilots flying American aircraft powered with American en- 
gines obtaining such results as to warrant the assertion that 
theirs has been the most significant series of achievements 
made in the recent history of mechanical flight. This fact is 
well borne out by an aeronautic chronology of 1922 which 
the Aeronautical Chamber of Commerce has just issued, and 
which is reproduced herewith in parts. 

While other nations have lost no time in fostering air 
transport, they have been hampered by economic and political 
conditions; and despite strong financial support from their 
respective governments, they have not been able to out-fly 
this country. While other nations have had the benefit of 
the very necessary and strongly defined national aerial 
policies backed up by air codes and subsidies, commercial 
aviation in the United States has managed to carry on an 
active and constructive program, though here air law and 
government poliey were lacking. 

While we have not at present a government bureau super- 
vising civil aerial transport, there is reason to hope for one 
in the near future. The Wadsworth-Winslow Bill, which 
passed the Senate last February, provides for a bureau of 
civil aeronautics in the Department of Commerce. By its 
terms it is proposed to promulgate and administer an aerial 
code and generally supervise commercial flying by registering 
and certifying pilots and planes, foster the construction of 
public airports and lay out a network of air routes through- 
out the United States. 

This measure has received widespread indorsement. . It is 
now being studied by the Department of Commerce and 
Representative Samuel E. Winslow, Chairman of the House 
Committee on Intestate and Foreign Commerce, in order to 
improve its provisions from the viewpoint of constitutionality; 
its relation to the International Air Navigation Convention; 
certain departmental details; adapting the Customs, Immi- 
gration, Public Health and other regulatory legislation to air 
travel ; administrative details ; questions with respect to 
crimes and court jurisdiction and general questions of form, 

portant and should the ‘Bill become a law it will provide a 
most constructive element in our new national transportation 
system. Many states during the year created aviation com- 
missions and passed temporary laws to regulate aerial traffic 
until a national code becomes effective. 

New World? a Records 

During the year many more world's records came to 
America. In October Brig. Gen. William Mitchell in an 
Army-Curtiss biplane averaged 224.58 m.p.h. over a straight- 
away course, thereby wresting the record from Sadi Lecointe 
who a month before had attained an average 213.575 m.p.h., 
under similar conditions in France. In making this record 
General Mitchell flew the biplane equipped with the 375 hp. 
Curtiss D12 engine in which Lieut. R. L. Maughan of the 
Army Air Service won the Pulitzer Trophy Race, flying 250 
kilometers, closed circuit, with fifteen turns, at an average 
of 205.8 m.p.h. In that race Lieutenant Maughan also broke 
the international record for 100 and 200 kilometer closed and 
straight course flying. Six other airplanes had broken the 
50 and 100 kilometer records in the same race before 
Maughan’s remarkable performance. All the planes were 
American with American motors. 

In connection with the National Airplane Races at Detroit 
more than 290,000 miles have been flown, two-thirds of it 
cross-country travel, by Army, Navy, Marine Corps and 
Air Mail and civil machines bound for the races from all parts 
of the country. There were no serious accidents. The same 
applies to the' operations of Aeromarine Airways, the largest 


and most successful flying boat service in the world. This 
firm on its New York-Atlantic City, Key West-Havana, 
Miami-Nassau and Bimini lines and Detroit-Clevcland ser- 
vice, safely carried more than 10,000 passengers and 
thousands of pounds of freight. More than 500 civilians 
learned to pilot their own machines. They were students at 
civilian flying schools located in a dozen states.- 
New Types of Airplanes 

At least twenty new types of airplanes were completed or 
stalled in as many factories. Great progress was made in 
design and construction methods. Instruments were perfected 
and methods improved for handling all kinds of material 
emploved in aircraft constructed. Leaders in the various in- 
dustries developing raw materials established aeronautical 
departments during the year, thereby recognizing the increas- 
ing importance of the flying machines. Seventy-two trades 
are now represented in the construction of aircraft The 
Davton-Wright, Elias and other new type machines for train- 
ing and commercial use, construction of all-metal planes and 
improvement over existing types were other achievements. 
The military and naval air services recognized as standard 
the Thomas-Morsc, Loening, Douglas, Vonght, Martin, Aero- 
marine and Curtiss machines recently produced or improved. 

The Arms Limitation Conference declined to limit aircraft 
because by so doing the commercial growth of flight might 
he handicapped. Great national organizations such as the 
Chamber of Commerce of the United States, American Bar 
Association, Society of Automotive Engineers, American 
Society of Mechanical Engineers and others, co-operated with 
groups including the Department of Commerce, National Ad- 
visory Committee for Aeronautics, National Aircraft Under- 

Chamber of°Commcrce nnd the Manufacturers Aircraft Asso- 
ciation in impressing upon the country the need for develop- 
ing aviation for transport as well ns for the national defense. 
In this work, they had the whole-hearted support of the 
federal, military and naval branches. 

The National Advisory Committee for Aeronautics, realiz- 
ing that before definite improvement in aircraft could be 
made, accurate information on existing planes should be 
obtained. Accordingly, during the year some, remarkable in- 
struments were perfected for registering airplane I 
out depending on the pilot’s individual opinion 
performance qualities of a new machine. 

Aerial photography has become an important branch of 
civil air activities chiefly owing to special equipment developed 
bv Messrs. Fairchild and Eastman during the year. Radio 
communication has progressed rapidly under the experiments 
of the Federal bureaus and the Radio Corporation of America. 

New high powered engines, such as the Packard and Wright, 
of 600 hp.-, the Aeromarine U873, which passed the Navy 
300 hr. test; the Curtiss D12, which attained world wide fame 
through its performance in the Pulitzer Trophy Race; the 
Lawrence radial air-cooled motor, winner of the last Curtiss 
Marine Flying Trophy race were still another important 

development of the year. 

The United States Air Mail Service has continued its 
wonderful demonstration of practical flying. Its actual 
operations have been confined to the transcontinental route 
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plane. Another new wing Which increased the performance 
of certain types of planes was developed by Lawrence Sperry, 
who also perfected a special skid landing gear which so re- 
duces the landing speed to permit of landing in very small 
spaces. Many other devices were created to make the air- 

‘pressure equalizer’ which Grover Loening installed on his 
monoplane air yacht. The development of the reversable pro- 
peller, the super-charger and the Gallaudot geared propeller 
mechanisms is .being carried on at various laboratories and 
factories. The world’s altitude record made by Lt. J. A. Mao- 
ready in 1921, which was made possible by the supercharger 
developed by the Army Air Sendee at McCook Field, has not 
so far been surpassed. Parachutes have become dependable, 
and many high altitude jumps were made by Army aviators. 
Last June Capt. A. W. Stevens broke the official record by 
dropping 24,206 ft. over McCook Field. 

Some Notable Flights 

A notable flight was made on April 17, when Clifford 
Webster in a Loening air yacht flew with a passenger from 
Palm Bench, Fla. to New York between daylight and dark. 
His flying time was 9 hr. 56 min. for the 1220 miles distance, 
which he covered with one stop for fuel. Another remark- 
able performance was made by Army pilots hi September 
when Lieuts. Oakley Kelly and .7. A. Maeready flew 2060 
miles between Sail Diego, Calif., and Indianapolis, Ind. 
without stopping. A few days previously they had made 
a record duration flight remaining in the air 35 hr., 18 min. 
30 see., in the same plane, an Anny-Fokker T2 monoplane 
equipped with a Liberty engine. 

The Army airship C2 made a fine cross-countrv flight 
between Langley Field, Va. and Ross Field, Calif, in a suc- 
cessful test to demonstrate the possibilities of airship navi- 
gation from coast to coast Many other long flights have 
been made by army fliers. Lt. Janies H. Doolittle on Sept. 
5 made a one-stop flight from Jacksonville. Fla. to Coronado, 
Calif., 2,275 miles in 21 hr. 19 min. 

The mapping of the Mississippi delta, completed during 
the year, is a notable instance of the valuable peacetime work 
rendered by the services, as is the forest fire patrol main- 
tained by the Army Air Service. Eighty-seven planes equipped 
with radio operated over the National forests on the Pacific 
Coast, saving millions of dollars worth of standing timber 
because the aerial observers could detect and report small 
fires before they got beyond control. Naval aviation reached 
a high degree of efficiency in defensive work. In September 
naval torpedo planes operating off the Virginia Capes dem- 
onstrated the practicability of torpedo attack from the air. 
In August a naval fighting plane squadron made at San 


Diego an enviable gunnery record in aerial combat, attaining 
a maximum of 145 direct hits in 27 sec. 

The lighter-than-air program has been continued with all 
the facilities at the command of the army and navy forces. 
The rigid airship ZR1 is now being completed at the hangar 
at Lakehurst, N. J., and another rigid ship, the ZR3, is 
being built for the Navy at the Zeppelin plant in Germany 
as part of the indemnity award. The Goodyear Tire & Rub- 
her Co. at Akron, Ohio, is building a large semi-rigid airship 
for the Army Air Service. 

The experimental aircraft carrier Langley was commissioned 
early in 1922; and in August two other ships, the Saratoga 
and Lexington, were started. They will also become aircraft 
carriers and will operate with the fleet. The catapult for 
launching planes from the decks of battleships has been 
perfected, and will soon be placed on all major warships. The 
idea of ship planes is not, however, confined to the larger 
craft, for even submarines are scheduled eventually to be 
equipped with planes. 

Developing Aerial Lighthouses 

The Army, Navy and Air Mail are developing aerial 
beacons with the co-operation of tile American Gas Accumu- 
lator Co., the General Electric Co. and other manufacturers. 
The !*tivy has installed a beacon at Hampton Roads, the army 
a similar type at McCook Field where night flying is the 
rule instead of an exception. The Air Mail is perfecting its 
night-flying equipment between Chicago and Cheyenne, so 
that when in operation continuous flying mail service wiU be 
possible from Coast to Coast. 

Regular air routes have been established by the Air Ser- 
vice throughout the country, principally between all military 
posts, and practically all official travel is done by plane. 

The Aeronautical Chamber of Commerce of America was 
organized last January. During the year it more than doubled 
its membership, showing the growth of the industry among 
manufacturers and operators. 

American aviation, meanwhile has attracted the interest of 
the great public. At the First National Air Institute held 
in Detroit last October, papers were read by representative 
leaders in finance, business, industry, law, insurance and the 
aviation industry. Their views coincided in that they en- 
deavored to show the vast influence aviation must have in 
everyday affairs. At the Second National Aero Congress 
following the institute, the National Aeronautic Association 
was organized. Its membership propose to help “make 
America first in the Air." The association is not industrial, 
nor docs it represent any particular group, but is represen- 
tative of all citizens who are determined to foster aviation 
as a vitally important arm of the national defense. 



The Timing of Airplane Speeds 

By Edtvard P. Warner 

Professor of Aeronautics, Massachusetts Institute of Technology 


Since official records of mechanical flight first began to bo 
kept, it has been the general practice to establish records for 
maximum speed oft the basis of short runs in both directions 
over a straight-away course. Front 1909 down to the present 
time, the procedure sanctioned by the Federation Aeronau- 
tiqne Internationale has been to use a oho-kilometer course, 
flying twice in each direction over this course and taking the 
mean of the four times. At the last meeting of the F.A.I. 
the rules were changed so that in future a four-kilometer base 
will be employed. The reason for this was primarily the 
difficulty of timing with sufficient accuracy over a single 
kilometer. 

Two Difficulties 

There arc two difficulties, one of them an inherent and un- 
conquerable flaw, in the methods employed in the past for 
making F.A.I. speed records. The first, and the more serious 
from a practical point of view, is the difficulty of getting 

the maximum speed of the airplane was about 45 m.p.h. The 
time required for covering a kilometer was then a little under 
50 sec. An ordinary stop watch could be used for the timing, 
and an error of Vs of a second in the time would change the 
result by only 0.4 per cent or about a fifth of a mile an hour. 
At the present time, the maximum speed is, as the readers of 
Aviation - well know, about 225 m.p.h. The time required to 

ten seconds. The same error of a fifth of a second means 
a change of 2 per cent in the time, or of about J'/o m.p.h. 

The ordinary - stop watch cannot be read closer than a fifth 
of a second. Even if it is operated and read with meticulous 
exactness there is always likely, with the usual mechanism, to 
be an error of a fifth of a second or even a little more. If 
the actual time of an airplane over a course were 9.85 sec., 
for example, the watch might read 9%, 9 4/5, or 10, de- 
pending on the position in which the mechanism happened to 
be at starting and stopping. The extent of this error, in- 
herent in the watches, can be appreciated by examining the 
records of running races, where three timers are always used 
and where it is distinctly exceptional for all three to agree, 
however great their experience. This divergence is not due to 
any lapse on the part of the man, as will be seen later, but 
solely to the limitations of the instrument employed. 

In order to find the magnitude of the personal error of a 
timer, some experiments were recently conducted in England 

The procedure was to time an automobile trial on a track 

hundredth of a second, one of them being operated by the car 
itself pressing two wires together when crossing the starting 
and finishing lines, while the other was controlled by a tele- 
graph key held by an experienced timer. The first can be 
taken as absolutely accurate, and the disagreement between 
the two was about 1/20 of a second. This may therefore be 
accepted as a measure of the reaction time of the individual 
and of the probnble personal error, and it will be seen that 

Obviously then the first step to be taken, if more accurately 
timing of events is desired, is to give the timer a better in- 
strument for the purpose. Special stop watches are now 
available giving the time to a hundredth of a second instead 
of a fifth, and their price is quite reasonable. A still better 
arrangement, although a less portable one, is to use an electric 

periments just cited. This was the general procedure in the 
recent Detroit races. The practice in France, however, has 
been to adhere to the ordinary stop watch, and there as else- 
where there is coming to be general appreciation of the ab- 
surdity of timing an airplane flight with an instrument giving 
an inherent error of nearly five miles an hour in the calculated 


speed and of then entering the record on the books stated to 
six significant figures. 

Personal Equation of the Timer 
After the stop watch has been eliminated in favor of a 
more certain timing instrument, there still remains the total 

long s' nee been eliminated in all important automobile and 


those who have any knowledge of the : 
ness of electric chronographs it is a 
amazement that they have not supersede 
the timing of athletic events. 


'. and t< 


in three dimensions is unable to break wires or to press them 
together in passing over them. There are, however, various 
means by which the airplane can be made to record its own 
passage of the finish line. 

By far the simplest arrangement that has occurred to the 
writer is a photographic one, the airplane being “shot” with 

finish lines. Such a camera can he operated to make 150 ex- 
posures per second at a constant speed, and if it is placed 
directly on the finish line and aimed perpendicular to the line 
to flight, the. instant when the airplane crosses the line can 
readily he determined to a hundredth of a second. It is 
necessary, however, that some definite timing device be added 
to the. camera. It is, of course, not desirable to keep a camera 
running and using ten feet of film per second during the dur- 
ation of an airplane race. Even if that extravagant, method 
were employed there would be difficulty with the deter- 
mination of the time, as the speed of a camera is not. constant 
enough at a known figure to calculate the time of a race by 
counting the number of exposures on the film. 

A practical method appears to be to connect a clock with a 
seconds pendulum to the shutter of the moving picture, camera 
or to an auxiliary shutter in front of the camera in such a 

end of each swing, closes the shutter for the duration of one 
exposure at each contact. In examining the record of the 
film a clear mark in the form of a blank exposure will then 
be found at one-second intervals. It is, of course, also neces- 
sary to establish the particular one-second interval in which 

completely the relation between the clock and camera- This 
can be done by the observer. 


How the Device Worhs 

The working of such a device as that, just briefly outlined 
can best lie illustrated by actually following through the 
process of timing a trial. The pendulum clock is running con- 
tinuously. As the airplane is seen approaching the starting 
line the camera is started, a few seconds before the nrrivnl 
of the machine. The camera should he started during a swing 
of the pendulum and the time of starting noted. The exact 
second during which the start ‘is made can, of course, easily 
be read and recorded. The camera then continues to run, 
photographing the airplane as it approaches the starting line 
and crosses it. On removal and development of the film, the 
second in which the machine crosses the line is determined by 
counting the number of blank exposures, each corresponding 
to an interruption by the pendulum-operated shutter, from 
the time when the camera started until the airplane arrived. 
The fraction of a second is similarly given by the number of 
exposures from the blank to the exposure which shows the ma- 
chine just above the wire, divided by the total number of ex- 
posures between blanks, this being the number in one second. 
The time of starting can thus be obtained to a hundredth of a 
second without difficulty and without introduction of any 
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peisonal equation, tiie only human intervention required being 
in the reading of the second hand on the clock at the instant 
when the camera is started. This could also be eliminated by 
additional mechanism, but its elimination is unnecessary, as 
the one-second interval in which the switch is thrown to start 
the camera can be read with absolute certainty with even the 
most moderate care on the part of the observer. At the 
finish of the race the whole proceeding is repeated and the 
time of finish is obtained as was the time of start. 

Even without using a high-speed camera the time could bo 
obtained with an ordinary moving picture camera to within 
two or three hundredths of a second, or much better than is 
possible with manual timing, as the examination of successive 
exposures would permit of interpolation and the deter- 
mination of the fraction of an exposure interval which had 
elapsed when the airplane crossed the wire. For example, if 
sixteen exposures were being made per second and the fifth 
exposure in a given second shows the machine three feet short 
of the wire while the sixth shows it twelve feet past the wire, 
it is obvious that the airplane crossed when onc-fifth of the 
interval between these exposures had elapsed and the fraction 

of a second would therefore be or 0.32 sec. Ordinarily 
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shutter interruption of the film at one-second intervals would 
not be satisfactory with the slow-spced camera. Shutter in- 
terruption can be replaced, either in this instance or in the 
high-speed camera by a device similar to that employed for 
timing in free flight tests at Rijkstudiedienst voor Luchtvanrt, 
the official Dutch aeronautical laboratory. This consists 
simply of a watch or clock; in the case under discussion a 
clock should be used fixed in fi'ont of the camera in such a 
position and at such a distance that a small image of its face 
will appear on every exposure. The exact time when the 
second hand moves or the pendulum finishes its swing can 
then be seen directly on the film, while three-quarters of the 
original space of film remains available for the photographing 
of the airplane in crossing the line. 

Where time trials over a straight-away course are to be 
dealt with, as in the case of the F.A.I. records, two cameras 
must, of course, be used, one at ench end of the course. The 
procedure is the same as that previously described in all re- 
spects except that one clock must now control the shutters 
of both cameras in exact synchronism through the medium of 
a single electric circuit, or, if the method of photographing 
the clock itself on the film is adopted, the clock should be 
replaced by two seconds pendulums in front of the two cam- 
eras at the ends of the course and electro magnetically released 
at exactly the same instant. The two pendulums will then beat 
in synchronism and the number of beats of the pendulum, 
plus the fractions of a beat, as shown on the film, will permit 
of the exact determination of the times after the release of 
the pendulums at which the airplane crosses both start and 
finish lines. 

Calculating Speed from Time 

An accurate method of timing having been obtained there 
remains to bo considered only the method of calculating the 
SS."S. from the times recorded. That step may seem too 
simple to require comment, yet it is in the interpretation of 
the readings of the watch that a fundamental flaw exists in 
the method hitherto used by the F.A.I. In connection with 
the recent record attempts in France, for example, it is re- 
corded that James, in the Gloucestershire Mars I, made his 
four runs in 10.8, 9.8, 11.4, and 10.2 sec., respectively. The 
average time for the first two runs over the one-kilometer 
course was therefore 10.3 sec. and that for the last pair 10.8 
giving average speeds of 349.514 and 333.333 kilometers an 
hour, a grand average of 341.423. 

The inherent fallacy of this method of calculating speed 
should he immediately apparent, but the exact nature and 
amount of the error can be shown by a very simple analysis. 
Suppose that the maximum air-speed of an airplane is V' kil- 
ometers an hour and that a wind of velocity n is blowing along 
the course. The speed over the ground will then be V + u 
when flying with the wind and V — u when against it, and 
the mean of speeds separately calculated for the two runs 
•will be V, the true air-speed which is desired. The times re- 


quired to cover the one-kilometer course on the two runs will 


be and , respectively. The mean of these two 

V+« V — « 

times is 


V — u’ 

and the speed corresponding to this time is 
u ! u’ 

V , or V (1 ) 

v r 

There is therefore an error, the amount of which depends on 
the ratio of wind speed to airplane speed (assuming the differ- 
ences of time on the several runs to be entirely due to the 
wind, which certainly is the major if not the sole cause). 
Even with modern racing airplanes it is not unlikely that the 
ratio in question may be as large as one tenth, and the in- 
herent error resulting from averaging the times rather than 
the speeds will then be one per cent. The direction of the 
error is such as to penalize the trial flown in the wind. This 
adds another handicap to the one already inevitably resulting 
from turbulent atmospheric conditions and making it difficult 
in any case to realize and maintain the full maximum air 
speed on a windy day. 

To return to the specific case of Herbert James, if the 
correct method of determining the speed for each run sep- 
arately is applied those speeds are found to be (following out 
the rather charitable assumption that timing with an ordinaiy 
stop-watch is good enough to justify recording the results to 
three decimal places) 333.333, 367.347, 315.789, and 352.941 
kilometers an hour. The mean is 342.352, approximately 0.3 
per cent more than the figure for which James received credit. 
The difference is, to be sure, far less than the error resulting 
from the method of timing, but when better timing methods 
come, ns they certainly must, they should at least be used in 
conjunction with calculations theoretically sound. 


The Cruise of the Sampaio Correia II 

The HI 6 type flying boat Sampaio Correia II, Pilot Walter 
Hinton, bound from New York to Rio dc Janeiro, remained 
in Para, Brazil, (see Dec. 11, issue of Aviation) from Dec. 
2 to Dec. 7. During her stay in Para new propellers, genera- 
tors and radiators which had been shipped from New York 
were to be installed in the boat, but as they could not be 
located, the airmen decided to do without them and took off 
on Dec. 7 for Maranhao, 380 miles away. An intermediate 
stop for fuel was to be made at Bragan;a, 153 miles from 
Para. 

Owing to a 30-mile head wind, the fuel supply was totally 
consumed after 4 hr. flight, and the boat had to come down 
in the bay Caeto, 15 miles from her goal. A shark trapper’s 
canoe carried three men of the crew to Braganja, where they 
got gasoline, oil and water, and attempted to have the gen- 
erators recharged. In the latter they were unsuccessful, so the 
generators had to be taken back to Para to be recharged, 
which delayed the departure of the Sampaio Correia II until 
Dec. 14, when the boat covered the 220 miles distance from 
Caete Bay to Maranhao (Sao Luiz) in 3 hr. 34 min. There 
the boat was generally overhauled, which took five days. 

On Dec. 19 Pilot Hinton flew from Maranhao to Camocim, 
231 miles in 4 hr. 17 min., bucking strong head winds at all 
altitudes. On the following day the 210 miles from Camocim 
to Aracat.v were managed in 4 hr. 57 min., and on Dec. 21 
the Sampaio Correia II flew from Aracaty to Natal, taking 
4 hr. 15 min. to cover 185 miles. During the latter journey 
a leak developed in the radiator, but this was taped up in 
flight. 

On Dec. 22 Pilot Hinton took off from Natal with the 
intention of reaching Cabcdello, 100 -miles awav, but a broken 
timing gear forced him to land in Formosa Bay, 46 miles 
from Natal. In landing in a heavy sea the brace of the port 
bottom wing buckled under the impact of 18 ft. waves, but 
the boat was not otherwise damaged. 


“Who’s Who in American Aeronautics” 


(Copyright, 1921, by The Gardner. Uoffat Co., Inc.) 

The biographical sketches of men toho are prominent, in American Aeronautic* are printed periodically in AVIATION. The 
first series have been published in a more durable form, and revised issues will be published from time to time to take care of 
the frequent changes in station of Army and Navy officers, and such other changes as may occur. As errors and omissions are 
liable to occur in a compilation of this character, interested parties are requested to notify “Who's Who “ Editor of the necessary 



The Paragon Adjustable and Reversible Propeller 

Change from Full Speed Ahead to Reverse Made in 3 Seconds 



Paragon adjustable and rcrcrsildc propeller mounted with 150 


The Paragon adjustable and reversible propeller is the 
invention of Spencer Heath, founder of the American Pro- 
peller & Mfg. Co., of Baltimore, Md, the first aircraft 
propeller making linn in America. It comprises a system 
of special blades and a mechanism for varying the pitch of 
the blades from zero to 3G0 deg., while in flight or otherwise. 

By adjusting the pitch, either before starting or while the 
engine is running, to a less than normal angle, the engine is 
allowed to pick up speed and deliver its maximum power 
which is necessary in taking-off with a heavier load than the 
same airplane could otherwise normally carry. Upon reaching 
the desired altitude, the pitch nmy be increased by the 
pressure ot a linger on a knob on the dash and the engine 

In landing, the pitch ot the screw may be changed to anv 
before the instant of contact with the ground and the plane 
anv prepared ground system ot slowing up the machine. 

owing to the confined space which may be available on a ship's 
deck. 


It was long realized that the variable pitch and reversible 
propeller was a development which would travel side by side 
with supercharged and multi-engined aircraft. The Paragon 
design avoids the objectionable features ordinarily considered 
with respect to possibilities in this direction. In the Heath 
propeller there has been achieved : 

(a.) Elimination of continuously running gears, collars 
or bearings in the pitch control mechanism. 

(b.) The use in flight of engine power in place of manual 
labor in changing the blade angle. 

(c.) The absence of any structural limitation to the range 


of blade angles available as well as the limiting of the blade 
travel between any two predetermined extreme positions. 

(d.) Continuous indication on the instrument board of' 
the blade position. 

(e.) Automatic throttling of the engine while the propeller- 
is passing through the position of neutral pitch. 

General Description of Propeller 

The two wooden or steel blades are fastened into steel 
sleeves which in turn are held in a steel hub, the centrifugal 
forces being taken on ball thrusts and torsional and axial 
forces on plain bearings. 

The method of fixing the wooden blades into the steel sleeves 
is noteworthy. The butt end of each blade is tapered out- 
wardly at a small angle and the surrounding collar is split 
so that it may be first sprung over the butt and then com- 
pressed npon the taper. 

The pitch changing mechanism is operated through the 
application of a braking force to either one of a pair of small 
brake drums surrounding the engine crankshaft and normally 
rotating with it. This brake dram is connected through a 
gear train to the individual Wades of the propeller. It is 
apparent that if the drum is allowed to revolve at crankshaft 
speed, all the gears will he stationary relative to the pro- 
peller and that the pitch angle will remain constant. If, 
on the contrary, the brake dram is held stationary the gear 
train will be set into action and the pitch angle of the blade 
will undergo n continuous change until the brake drum is 
released. 

In order to change the blade angle in the reverse direction, 
a second brake drum is used, connecting to the worm shaft 
through an idler which serves to reverse the direction of ro- 
tation of the worm shaft. It should be noted that, during 
normal flying none of these gears are operative and that the 
blades are locked in position by the non-reversible features 
of the worm and the friction of the connected parts. 

The brakes are applied through leather faced shoes oper- 
ated from the pilot's scat by a light push and pull knob 
attaching to a brake lever mounted on the drum housing. A 
small hand crank is provided by which the pitch can bo- 
changed while the engine is not running. 

Blade Position Indicator 

The angular setting of the propeller blades at any instant 
is a function of the relative motion which has taken place 

therefore operated"^.' gearing from" th™two brake drums 
which conveys differential motion to the indicating pointer 
and the throttling and pitch limiting cams. As long as the 
two brake drums revolve both at crankshaft speed the in- 
dicating hand remains stationary but if either of them is 
retarded an angular motion is shown on the indicator equal 
to that experienced by the bladc-s themselves. 

The mechanical throttle is provided with springs in both 
directions so that the pilot can at any time by applying a 
force on the throttle greater than the initial tension in the 
springs substitute manual for automatic control. 

In the pitch limiting mechanism the control knob normally 
connects to the brake levers direct, a push increasing and a 
pull decreasing the pitch. If the control button is held in 
either operating position until the limiting position of the 
propeller blade is reached the cam trips a latch plate and 
renders the control inoperative in that direction while leaving 
it ready for use in reversing the direction of propeller blade- 
motion. 

To show the action under power the propeller has been 
installed on a 150 hp. Hispano-Suiza engine mounted with 
gasoline tank, observers’ seats, etc., on a trailer truck 
weighing about two tons which is free to roll on the ground- 
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New Orleans-Pilot Town Air Mail 


The following additional information has been received 
fijom the New Orleans Association of Commerce with regard 
to the proposed Air Mail Service between New Orleans and 
Pilot Town. 

The service was proposed by the New Orleans Postmaster 
with the support of the Postal Facilities Committee of the 
Traffic and Transportation Bureau of the New Orleans Asso- 
ciation of Commerce. 

New Orleans has an airplane landing field located at the 
old city park race track now owned and controlled by the 
city of New Orleans. There are no hangars on it. Its lo- 
cation is slightly northwest of the foot of Canal Street, about 
four or five miles from the point where mail is to be taken 
on for Pilot Town. There is another field in the upper sec- 
tion of the city, commonly known as the Peters Avenue Air- 
plane Landing Field, which was used during the American 
Legion Convention by sixteen airplanes. There are no 
hangars on it, and the owner is unwilling to give a long 


In the opinion of the New Orleans Association of Com- 
merce, land planes are useless for the proposed service to 
Pilot Town, the reason being that the fields in New Orleans 
are too far distant from the mail terminal and that at Pilot 
Town no land facilities exist, the town itself being built on 
stilts driven into the marshy soil. Hence, seaplanes are 
absolutely necessary. In New Orleans scap'anes can make 
a landing conveniently in the river, both at the foot of Canal 
Street where the river is % miles wide, and at Pilot Town, 


where the river is 1% mile wide. 

The airplane operator taking the Air Mail contract would 
not also be obligated for the transportation of the mail from 
the New Orleans Post Office to the air terminal, this being 
a separate contract under the local Postmaster. It is re- 
garded by the New Orleans Association of Commerce ns 

Town, in which to handle the mail to the steamers from the 
plane. It is possible that a satisfactory arrangement could 
be made with the Pilots’ Association, whereby mail would be 

ferring from incoming and outgoing ships to the wharf 
at Pilot Town. 


follows: Jam 


temperature for the past fifty-on 


>8.7; Mi 


January 54.4; February, 56.9; March, 63.2; April, 
, lay, 75.2; June, 80.8; July, 82.3; August, 83.8; 
September, 79.1 ; October, 70.7 ; November, 61.7 ; December, 
"5.4; yearly, 69.2. The average number of days per year 
a 26 years with dense fog is 16; with wind velocity over 
9 m.p.h. is 2; in 51 years with maximum temperatures- 95 
r more, 3%; with temperature 100 or more, one day every 


5 or 6 years; with temperature 32 or less, 4% days; with 
t« nj at -e ° i or lower, less than one day per year. 

There are 91 steamship lines entering the port of New 
Orleans, which the Association of Commerce believes would 
give the airplane operator an average of at least 300 lb. of 
first class mail for each trip. 


Chinese Gets First N.A.A. Pilot Certificate 

Harry Chin, Chinese student of the Curtiss Aviation School 
at Garden City, L. I., recently obtained the first airplane 
pilot’s certificate issued by the National Aeronautic Asso- 
ciation of D.S.A. The flying tests prescribed by the N.A.A. 
are identical with those of the Aero Club of America which 
formerly issued pilot's certificates. 

Mr. Chin will return at once to his home in Canton where 
he will remain until summer, giving Hying exhibitions and 
carrying passengers. One of his friends who graduated from 
the Curtiss School in 1919 has a passenger-carrying business 
established in Canton, where be uses a Curtiss JN and a Sea- 
gull flying boat. Passengers are carried on 10 min. flights 
for the equivalent of $25. Gasoline costs about 80 cents a 
gallon and is almost impossible to obtain at distances greater 
than 50 miles from the few principal cities. 

China presents excellent possibilities for aviation, for 
there are natural landing places every half mile or so — the 
rice fields. Between the fields there are level cleared spaces 
where the rice is put out to dry, making ideal places for 
landing. Even on the rice fields, landings are easily made and 
with no damage whatever to the crops. China’s innumerable 
Waterways and almost complete lack of transportation 
facilities make the flying boat the most desirable vehicle for 
commercial enterprises in that country. 


Notice to Aviators 

Kenilworth Field, Buffalo, N. Y. 

E. M. Ronne, manager for the Curtiss Exhibition Co., 
advises that Kenilworth Field, located about 7% miles north 
and a little east of the center of Buffalo, will be kept open 
during the coming winter and that hangar space and gas and 
oil will be available. 

Landings should be made on the runway only, extending 
diagonally across the field, and extreme care should be used 
in wet weather in taxi-ing up to the hangars. 

An electric-light line of considerable height is now being 
erected on the eastern side of the field along the road, and 
care must be taken in approaching the runway from this side. 

Further information regarding this field may be had upon 
request to E. M. Ronne, Eggertsville Road, Buffa’o, N. Y. 


ARMY AND NAVY AIR NEWS 


Air Service 

First Army Towing Airship Performs Well — While the Naval 
Air Service lias for some time past been operating small 
towing airships, or “pony blimps’’ as they are more com- 
monly called, the Army Ajr Service only recently received its 
first specimen of this type of lighter-than-air craft. The new 
Army towing airship has a capacity of 43,000 cu. ft., and is 
95 ft. long and 31 ft. in diameter. It has a maximum speed 
of 50 m.p.li. and an endurance of 13 hr. at cruising speed. 
The shii> was built by the Goodyear Tire & Rubber Co. and 
tested at McCook Field, where the experimental section of 



tes^by a truck, or ft tr^. , ^ 

other types of nonrigid ships used by the Air Service, the 
towing airship is less expensive to build and operate and has 
a greater flexibility in use and movement. 


Army Map Shows All Landing Fields — All available infor- 
mation as to landing fields in the United States has been com- 
piled by the Air Service, and a new map hung in the office of 
the Airways Section now carries between three and four 
thousand tacks indicating as many landing fields. 

The map is a large Rand McNally of the United States, on 
the scale of 35 miles to an inch. Red pins indicate Army 
Flying Fields at organized Air Sendee stations or camps; 
blue pins designate Naval and Marine fields; White tacks 
show where Postal Air Mail Fields air situated; Green, desig- 
nate Commercial landing fields; Purple, muircipal fields; 
Brown, seaplane facilities, and yellow pins indicate unim- 
proved facilities for landing, previously designated as emer- 
gency fields. With a special scale ruler, which hangs 
alongside the big map, it is possible to lay out routes in any 
part of the country where fights are contemplated. By close 
reference to the pins on the map it is possible to map out the 
route along paths where tile landing facilities are best or- 
ganized, and on which detailed information is on file. 

The map, with its many tacks, presents several nearly solid 
lines leading into New York, where there is a group of vari- 
liued tacks; there is also a group of tacks ol smaller size 
around San Francisco, and a practically solid line leads from 
New York to San Francisco via Chicago, designating the 
route flown daily by the Post. Office Air Mail planes. These 
tacks, although slightly farther spaced toward the western 
const than in the eastern part of the country, average about 
20 to 25 miles apart along the whole trnns-eontincntal route. 
A flier following the cross-country route, therefore, has a 
landing field at. intervals of every 25 miles; this eliminates 


the hazards of flying, as there is a landing “haven” available 
with about every 15 min. of flight. The only long interval 
on the east-west air route is between Salt Lake City and a 
point westward on the edge of the desert, where "the two 
stations are about 70 miles apart. Reports on these trans- 
continental air stations have in the main been furnished the 
Air Service by the pi'ots of the Air Mail. 

The Model Airway being planned and studied by the Air- 
ways Section of the Army, connecting New York, Dayton, 
Ohio, anil Norfolk, Vn., with Washington, D. C., the control 
office, is also clearly shown by the several converging lines 
of co'ored pins on the big map. 

Aid in plotting practical air routes by commercial or 
private concerns is granted by the Offices of the Airways 
Section, as they believe in cooperating in establishing safe 
air routes over the continent with all aviators. 

A line of tacks on the map indicates the route of the Aero- 
marine flight made recently, while another series shows where 
Co’onel Ilartz, made his “around the rim” flight in 1919. A 
third shows the landing fields laid out or used by the Army 
patrol on the Mexican Border several years ago. 


Army Airship SST3 Commissioned — The SST3, a “Mullien” 
type non-rigid-two-man control airship, which has been set 
up at Scott Field, 111., under the supervision of Lieut. Frank 
M. McKee, with Technical Sergeant Olin Brown in charge, 
has been air tested and found in good condition. This ship 
is one of the original English bags, and is inflated with hy- 
drogen. It is one of the submarine scout type which was 
used extensively by the British in 1918 for “spotting” sub- 

The SST is one of the fastest of the Army airships, with a 
maximum speed of 57.5 m.p.li. It uses two four-blade pro- 
pellers, driven by two Rolls-Royce “Hawk” type motors, 
developing 150 lip. It is 165 ft. long, 49 ft. high, 32V4 ft. 
wide, and has a gas capacity of 100,000 cu. ft. The useful 
lift of the ship is 2240 lb., and its weight is 4,750 lb. The 
car is designed for five passengers, including the pilots and 
engineer. 

The peculiarities of its construction are the lightness of the 
bag, which is made of very thin two-ply fabric, and the fact 
that it has no npper stabilizer. 

This type of airship carries 240 gal. of fuel in the four 
60-gal. tanks attached to its sides. This amount of fuel is 
sufficient to keep the ship in the air 12 hr. It has a cruising 
radius of 690 miles. 

The SST3 will be used for training purposes by the Air 
Service Balloon and Airship School. 


Distribution of Enlisted Personnel — In a summary showing 
the distribution of the army, enlisted personnel recently re- 
duced to 125,000 as planned, the Chief of Operations and 
Training Division, states that : 

In the Air Service the pro rata reduction gives that service 
6.990, the adjusted reduction S.500, the increase being 1,510 
men. The adjusted figure is 500 more than the Q. M. Corps 
has and 1371 less than those assigned to the Cavalry. The 
distribution of the Air Service men would assign 1,884 Amer- 
ican soldiers to overseas stations, and leave 6,616 in the United 
States. Three Air Groups, including Pursuit, Attack and 
Bombardment, all active, and one Airship Company active 
would be stationed in this country proper. 

The following Air Service plants and depots are in the 
course of being closed out, aecord-ng to a report of the Chief 
of the Supply Division: Curtiss Elmwood Plant; Long Island 
Engine Plant; and Depots at Richmond, Morristown, Amer- 
icus and Montgomery. 
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Death Notices — The Adjutant General’s Office has issued the 
following death notices: 

Gdy L. Gearhart 

Born in Iowa June 1, 1879. Appointed from the Army. 
Pvt. and Mr. Elec. Artv. C., Aug. 20, 1903, To July 22, 1907; 
2nd Lieut. C.A.C., June S, 1907; 1st Lieut., July 16, 1907; 
Accepted, July 23, 1907; Captain, July 1, 1916; Av. Sec. Sig. 
C., June 27, 1917; Major (temp) Jan. 31, 1918, to Nov. 6, 
1918; Detail Av. Sec. Sig. C. term. June 30, 1920; Trfd. to 
A. S., July 1, 1920; To rank from July 1, 1916; Major, July 

I, 1920. 

In Federal service other than the permanent establishment — 
Pvt. Co. C, 52nd Iowa Inf., June 24. 1898: to Oct. 30, 1898; 
Lt. Col. C.A.C., U.S.A., Oct 30, 1918; Accepted, Nov. 7, 1918; 
Hon. discharged. Feb. 20, 1920. Distinguished graduate C. 
Arty. School, 1911. Graduate Advanced Course, C. Arty. 
School, 1912 B.M.E. Iowa State College, 1903. 

Service — Tie was on leave of absence from Aug. 17, 1907, 
to Aug. 26, 1907 ; with 152nd Co., C.A.C., Ft. Banks, Mass., 
from Aug. 30 to Sept. 10, 1907; with 46th Co., C.A.C., Ft. 
Strong, Mass., from Sept. 10, 1907, to July 9, 1908; on leave 
of absence July 11 to Aug. 8, 1908; with 7th Co., C.A.C., Ft, 
Banks, Mass., to Sept. 11, 1909; Quartermaster Arty. District 
of Boston Aug. 1, 1909, to Apr. 1, 1910, and with 152nd Co., 
C.A.C.. Fort Banks, Mass., to July 27, 1910 ; on leave of ab- 
sence July 28, 1910, to Aug. 25, 1910; student, Coast Arty. 
School, Ft. Monroe, Va., from Aug. 28, 1910, to Aug. 27, 
1912 (sick Nov. 21, 1911. to Nov. 22, 1911) and Instructor, 
Coast Artv. School, Ft. Monroe, Va,, Aug. 28, 1912, to Dec. 
28, 1913; "with 135th Co., C.A.C., Ft. Totten, N Y„ Dec. 30, 
1913, to Feb. 19, 1915; on leave of absence from Feb. 20 to 
Feb. 28, 1915; enroute from Ft. Totten, N. Y-, to Ft. Kame- 
haniehn, II. T., from March 1 to March 13, 1915; Ft. Kame- 
hamelia, II. I'., to Nov. 7, 1916; enroute to United States to 
Nov. 16, 1916; at S. C. Aviation School, San Diego, Calif., 
Nov. 20, 1916, to July 28, 1917: commanding Officer and at 
School for Aerial Observers, Ft. S-ll, Okla., to Nov. 30, 1917; 
in Office, Chief Signal Officer, Washington, D. C., to Feb. 

28, 1918: Commanding Aviation Repair Depot, Speedway, 
Indianapolis, Tnd., to Ang. 4, 1918; enroute to France, on 
duty with A.E.F. and enroute to the United States Aug. 8, 
1918, to July 12, 1919; with Engineering Div., Air Service, 
McCook Field. Dayton, Ohio, from July 17, 1919, to Aug. 
24, 1920; with Engineering Division, Air Service, Farming- 
dale. L. I., N. Y., to Nov. 28. 1922, (temporarily with Eng. 
Div. McCook Field, Ohio, Apr. 28 to Oct. 11, 1921 ; Oct. 26 
to Nov. 23. 1921, and Dec. 9, 1921, to Apr. 11. 1922, May 2. 
1922, to July 27, 1922, Aug. 1 to Aug. 23, 1922, Oct. 31 to 
Nov. 21, 1922 — under observation and treatment at Walter 
Reed General Hospital, Takoma, D. C-, Aug. 24 to Sept. 30, 
1922—on leave of absence Oct. 1 to Oct. 30, 1922; Langley 
Field, Va.. from Nov. 29, 1922, to Dec. 6, 1922, date of death. 

He was killed instantly in airplane crash at 9.45 a. m., Dec. 
6, 1922, at Langley Field, Va. 

Buxton- A. Doyle 

Born in Mo. Feb. 27, 1886. Appointed from California. 1st 
Lient. A. S., July 1, 1920; Captain, July 1, 1920; Accepted, 
Sept. 16, 1920. 

In Federal service other than the permanent establishment — 
1st Lt. F. A. Sec., O.R.C., Aug. 15. 1917: Accepted. Ang. 15. 
1917; 1st Lt. A. S., N. A., Aug. 15, 1917; Accepted, Oct. 22. 
1918; Vacated, Sept. 16, 1920. 

Service — He was on duty at Camp Lewis, Wash., from Aug. 

29, 1917, to May, 1918; at Camp Jackson, S. C., to Sept., 
1918; Post Field, Ft. Sill, Okla., to Jan. 28, 1919; Barron 
Field, Tex., to Mar. 17, 1919; Post Field, Ft. Sill, Okla., to 
April 4, 1919; on leave of absence from Apr. 5 to May 4, 
1919; enroute to Honolulu, H. T., to May 15, 1919; with 6th 
Aero Squadron, Luke Field, Pearl Harbor II. T., to Oct. 10, 
1919; enroute to U. S. to Oct 18, 1919; Asst. Dept. Air Ser- 
vice Officer, Headquarters, Western Department, San Fran- 
cisco, Calif., to Dec. 26. 1919; at Kelly Field, Tex., with lltli 
Aero Squad, to Jan. 18, 1920; with 1st Day Bombing Group 
to Jan. 18, 1921. and with lltli Aero Squad., also at Kelly 
Field to June 26, 1922, (on sick leave Oct, 12, 1920 to Nov. 

II, 1920 — on detached service at Langley Field, Va., and en- 


route from May 16, 1921, to Oct. 30, 1921) ; Langley Field, 
Va., to Dec. 6, 1922, date of death (absent sick, Ft. Monroe, 
Va., from July 27 to Aug. 3, 1922, sick in quarters Aug. 3 
to Aug. 8, 1922). 

He was killed instantly in airplane crash at 9. 45 a. m., 
Dee. 6, 1922, at Langley Field, Va. 


Farewell Parly for Major Hickam — An informal tea party 
was tendered in honor of Maj. Horace M. Hickam, retiring 
chief of the Army Air Service Information Section on Dec. 
14, by the Air Attaches of the British, French and Italian 
Embassies. Among those present were Admiral Moffett, chief 
of the Naval Bureau of Aeronautics, General Patrick, Chief 
of the Army Air Service, and members of both the Army and 
Naval Air Serv ices. 

Major Hickam expects to leave for his new station at Kelly 
Field early in the year. He will be succeeded as Chief of the 
Information Section by Major Ira Rader. 


Reserve Activities on the Pacific Coast — Reserve activities at 
Crissy Field, Presidio of San Francisco, are on the increase. 
Under the guidance of the Executive Officer of the 91st Divi- 
sion, Air Service, there are now two squadrons of the Non- 
divisional group. The 447tli Pursuit Squadron has been oper- 
ating for about two months, but the 440th Observation has 
just begun. 

Of the 24 officers assigned to the 447th, eight have soloed 
again, which is doing very well for the short time they have 
been in training. Capt. I. G. Irving, one of the “aces” of the 
late war, is in command of this organization. Lieut. H. M. 
Pugh is Operations Officer; H. S. Thompson, Adjutant; V. D. 
Summerfield, Supply; W. F. Kyle, Engineer, and Lieut. 
W. V. Morgan in command ol the active flight. 

The 440th Squadron of San Jose, Calif., the latest of the 
squadrons to commence training, probably deserves the 
greatest praise. San Jose is a fine city at the end of the Bay, 
about 45 minutes' flight from San Francisco. Major George 
Sykes, the Commanding Officer, must have some very com- 
manding ways about him, for, not only lias the squadron a 
field, but the various oil companies are fighting over the priv- 
ilege of donating the necessary fuel and lubricant. There are 
only twelve officers in the squadron at present, and nine of 
these are out regularly. Capt. A. F. Herold, Air Service, 
recently flew to San Jose from Crissy Field to inaugurate the 
new training. 

The 316th Reserve Squadron, which has 32 officers (18 fliers 
and one non-flier being active) is at present engaged in per- 
fecting their formation work. It participated in the cele- 
bration of Armistice Day and the unveiling of the Statute 
of General Pershing, which was erected in Golden Gate Park. 


Sales of Air Service Supplies — The Director of Sales, War 
Department, announces that an auction sale of Air Service 
supplies will take place on Jan. 24, 1923, at Fairfield, Ohio. 
For full information and catalogues address the Chief, Sales 
Promotion Section. Office of the Director of Sales, Room 2515, 
Munitions Bldg., Washington, D. C. 


Coming Aeronautical Events 

AMERICAN 

Jan. 3 — Fifth Aviators' Ball, Hotel Astor.Neui York. 

FOREIGN 


Dec. 15- — 8/fi International Aeronautic Exposition, 
Jan. 2 Paris, France. 

June International Aero Congress, London. 

July 20- — International Aero Exhibition, Gothenburg, 
Aug. 12 Sweden. 
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Posthumous Citations — The following posthumous citations 
are announced by the War Department. 

MEDAL OF HONOR CITATION— POSTHUMOUS 
“Edwin R. Bleckley, second lieutenant, 130th Field Artil- 
lery, observer, 50th Aero Squadron, Air Service. For con- 
spicuous gailnntrv and intrepidity above and beyond the call 
of duty in action with the enemy near Binarville, France, 
Oct. 6," 1918. Lieutenant Bleckley with his pilot, First Lieut. 
Harold E. Goettler, Air Service, left the airdrome late in the 
afternoon on their second trip to drop supplies to a battalion 
of the 77th Division, which had been cut otf by the enemy in 
the Argonnc Forest. Having been subjected cm the first trip 
to violent fire from the enemy, they attempted on the second 
trip to come still lower in order to get the package even more 
precisely on the designated spot. In the course of his mission 
the plane was brought down by enemy rifle and machine-gun 
fire from the ground, resulting in fatal wounds to Lieutenant 
Bleckley, who died before be could he taken to a hospital. 
In attempting and performing this mission Lieutenant Bleck- 
ley showed the highest possible contempt of personal danger, 
devotion to duty, courage and valor.” 

MEDAL OF HONOR CITATION— POSTHUMOUS 
“Harold Ernest Goettler, first lieutenant, pilot, 50th Aero 
Squadron, Air Service. For conspicuous gallantly and in- 
trepidity above and beyond the call of duty in action with 
the enemy near Binarville, France, Oct. 6, 1918. Lieutenant 
Goettler with his observer, Second Lieut. Erwin R. Bleckley, 
130th Field Artillery, left the airdrome late in the afternoon 
of their second trip to drop supplies to a battalion of the 
77tli Division which had been cut off by the enemy in the 
Argo l me Forest. Having been subjected on the first trip to 
violent lire from the enemy, they attempted on the second trip 
to come still lower in order to get the packages even more 
precisely' on the designated spot. In the course of this mission 
the plane was brought down by enemy rifle and machine-gun 
fire from the ground, resulting in the instant death of Lieuten- 
ant Goettler. In attempting and performing this mission 
Lieutenant Goettler showed the highest possible contempt ot 
personal danger, devotion to duty, courage and valor.” 


Piloilcss Plane Performs — A pilotless airplane, equipped with 
an automatic control device said to bo more accurate and de- 
pendable than any human pilot, has been developed to a point 
where it lias made successful flights of more than 90 miles, 
the Array Air Service announces. 

“In actual work with these automatic pilots,” the announce- 
ment said, “hundreds of automatic take-offs and a number of 
automatic flights of 90 miles and more have been made. This 
‘pilot’ is capable of being mounted in any type airplane, and 
in bumpy weather will hold a plane much steadier than a 
human pilot and will carry it on an absolutely^ true course, 
regardless of fog or adverse weather conditions." 

In the long series of tests just ended the machine used was 
one of the small types having a span of only 20 ft., a GO lip. 
engine, capable of carrying a useful load of 250 lb. and 
equipped with an automatic pilot which takes it off the 
ground, levels off at any predetermined height and will rise 
to unusual heights. Except for natural deviations of flight, 
due to unfavorable air currents, the control machinery holds 
fast to its course for the limit of its gas supply, which, in the 
equipment of the experimental aircraft, makes possible a sus- 
tained flight of two and a half horn’s. 

“Of the automatic pilots being experimented with bv the 
Army Air Service,” the statement continued, “that which has 
proved most successful to date can be described as using a 
gyroscope for its brains and bellows or pneumatics, similar 
to those used in player pianos, for its muscles. The ability 
of a balanced, rotating mass, moving on frictionless bearings, 
to maintain its position in space, so long as it is not acted 
upon by outside forces, is called gyroscopic force. 

It was said the invention would lead to new methods of 
bombing, one official asserting it would be entirely practical 
to load a plane with explosives that would discharge on con- 
tact with any target on land or water with great destructive 
effect. Other military usages, it was predicted, would be 
discovered as the experiments continued. 
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BOEING AIRPLANE 
COMPANY 

Manufacturers of 

EXCLUSIVELY DESIGNED 

SEAPLANES 
FLYING BOATS 
AIRPLANES 


CONTRACTORS TO UNITED 
STATES GOVERNMENT 


GEORGETOWN STATION 

SEATTLE 





WASHINGTON 


AVIATION 


January 1, 1923 


If you have something to sell, 

advertising in AVIATION will 

help you sell it. Here’s the proof : 


The Glenn L. Martin Company 

CLEVELAND 

November 29, 1922 


Mr. Geo. Bewbold, 


Gardner, Moffat Co., 
225 Fourth Ave., 

New York City. 

Dear Mr. Newbold: 


Answering your letter of November 27, I desire to 
explain more olearly that the two Levranoe aviation 
motors were sold direotly as a reeult of the classi- 
fied advertisement we carried in AVIATION. 

Itmay interest you to know that we reoeived seven 
letters, one wire and one personal oall to date as 
a result of this advertisement. Two of the letters 
enolosed money orders for payment. We oonsider this 
very good indeed. 


Aopreoiating your interest 



For Results Advertise in America’s only Aeronautical Weekly 
225 Fourth Ave. 

New York City 
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. V I AT I 0 N 





Warwick N 0 N - T E A R 



A SAFE CLOTH for FLYING 



For Particular s Apply to 

Contractors to the 


WELLINGTON SEARS & CO. 

U. S. Army and Navy 


66 Worth Street, New York 



CHANCE VOUGHT CORPORATION 


Edward P. Warner 

BORDEN & REVIEW AVENUES 


Consultant in Aeronautical Engineering 



and 

LONG ISLAND CITY 


Commercial Operation of Aircraft. 

NEW YORK 


Mass. Institute of Technology 



Cambridge, Mass. 
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LINCOLN-STANDARD AIRPLANES 

ARE NOW SOLD 

“ DIRECT FROM FACTORY TO YOU ” 

$1995.00 

IT'S THE SAME RELIABLE 

“LINCOLN-STANDARD” 

ONLY THE AGENTS & TRAVELING SALESMEN EXPENSES 
ARE ELIMINATED. 

JFrita /or our latest offers. 

LINCOLN-STANDARD AIRCRAFT CORP. 
LINCOLN - NEBR. 

n'^ALricIn^Mid^Modd'A °°! . /* *,* $400.00 

Standard J1 Hispano installed 3 passenger 1350.00 

Standard J1 (New) Curtiss OXS Z Pass 8S0.00 

Curtiss JN4D New Motor plane 750.00 

New propeller 0X5 $10.00; Hispano $20.00; Resistal 
goggles $3.00; Wings Curtiss Standard, complete sets 

with teU unit new $150.00 

Planes as tow as $300.00 

Fifty aeroplanes sold 1922, bigger and better 
this year. Freight rates quoted, write me 
about your plans. 

MARVIN A. NORTHROP 


SAFETY FIRST 

AIRPLANE CLOTH 

do you know that 

TESTED AND GUARANTEED 
To Grade A Specification 16,004 

Immediate Delivery 

W. HARRIS THURSTON & CO, INC. 

116 Franklin St. New York 

Telephone Franklin 1234 
Contractors to V. S. Army and Navy 

is the only American aeronautical weekly. 

U. S. $4.00 - CANADA $5.00 - FOREIGN $6.00 

225 Fourth Ave. New York 


PLYWOOD 

Water Resistant Panels 

Made According to 

Government Specifications 

Any Size or Thickness 

New Jersey Veneer Co. 

Paterson, N. J., U. S. A, 

CLASSIFIED ADVERTISING 

10 Cents a word, minimum charge $2.50. payable in advance. 
Address replies to hox numbers, core AVIATION, 225 Fourth Ave, 

SOARING MACHINES — Prof. Miller’s design. High 
grade sailing planes ready built $250.00. Or build your own. 
Drawings $25.00. J. W. Miller Aircraft Corp., Seattle, Wash. 

FOR SALE — At sacrifice Curtiss D and O.X.5. Standard, 
both in first class condition. National Coffee Co., Fort Worth, 
Texas. 


ONLY FIVE MORE PENGUINS LEFT and they are 
going fast at $75. boxed for shipment. Fine for sport-planes 
or learning to fly in. Rush in your check if yon want one. 
Rogers Aircraft, Rt. 1, Box 8, Ft. Worth, Texas. 

ROEBLING 19-WIRE GALVANIZED 
AIRCRAFT STRAND 

AIRCRAFT WIRE AND CORD 

THIMBLES AND FERRULES 

John A. Roeblings Sons Company 

TRENTON, N. J. 

FOR SALE— New Curtiss JN4 with new OX5 Motor in 
crates f.o.b. Tennessee. Price $450.00. Pilot Harold Mc- 
Mirkle, 1324-73 Street, Brooklyn, N. Y. 

FOR RESULTS use the 
classified column of AVIATION 
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JONES TACHOMETER. 


WRITE FOR OUR 
SPECIAL PRICE LIST 
CANUCK, JN., AVRO 
AND OX-5 PARTS 


Who’s Who in American Aeronautics 

ONE DOLLAR PER COPY 

GARDNER, MOFFAT CO., Inc. 

225 Fourth Ave. New York 


CHARLES H. DAY 

Consulting Aeronautical Engineer 
Plainfield, N. J. 


For RELIABLE RESULTS and a SQUARE DEAL. 

DOPES i [VARNISH 

v and 

PIGMENTED J Trad. Mark (ENAMELS 

MADE BY 

TITANINE Inc., Union, Union County, N. J. 


FIVE-PASSENGER BREGUETS 

RENAULT OR LIBERTY MOTOR|_ y , | L d 


MAYWOOD. ILL. 


These spaces are backed up by a 
special service 


Ask for Information 


If you want 
G. ELIAS 4 BRO. Aircraft Dept., Buffalo, N. Y. 


FOR SALE IMMEDIATE DELIVERY. 

1 HS 2 L Flying Boat 


TH e B-4 MOTOR 

fly I |3~|7ssH!r£; 

ROGERS AIRCRAFT 


'. WORTH. TEX. 
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Consistency 

Packard Aircraft engines made a perfect score in the 
National Airplane races, every Packard engine finished 
in perfect condition and by its smooth unfaltering 
operation displayed a consistency of performance that 
was truly remarkable. 

PACKARD MOTOR CAR COMPANY, DETROIT, U. S. A. 

P AC RARD 

oA s k the man ho flies one 



Progress 


To design and build airplanes that show from year 
to year unmistakable signs of progress, requires an 
organization ever alert to the possibilities of new 
materials, processes and methods of manufacture. 


To the end that Glenn L. Martin 
airplanes shall be leaders in their 
class, engineering and research 
organizations are maintained to 
originate and test out new theories, 
designs and processes. After 
these departments have developed 
a new design, checked and re- 
checked every detail, tested and 
selected materials and construction 
methods, there still remains a 
manufacturing organization with 
the skill and ability to produce 
the plane in exact accordance 


to specifications. It is this com- 
plete co-ordination between de- 
partments that makes possible 
Martin Quality Aircraft. 

Conservative, yet always striving 
to produce better and more effi- 
cient airplanes, The Glenn L. 
Martin Company tempers radical 
tendencies in design with the 
judgment that is theirs by reason 
of thirteen years of successful air- 
plane designing and manufactur- 
ing experience. 


THE GLENN L. MARTIN COMPANY 


Cleveland 


